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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICANT: CLAUDE GEBLER ET AL 

PCT NO.: PCT/DE00/02445 PCT FILED: JULY 25, 2000 

PRIORITY: DE 199 35 297.6 PRIORITY FILED: JULY 27, 1999 

TITLE: FILTER BODY OF A FLUID FILTER, ESPECIALLY AN AIR FILTER 

PRELIMINARY AMENDMENT 

ATTN . : BOX PCT APPLICATION 

Ass't. Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Preliminary to the initial Office Action, please amend the 
above-identified application as follows: 

IN THE SPECIFICATION : 

On Page 1, line 1, please insert the following paragraphs: 

— CROSS REFERENCE TO RELATED APPLICATIONS 

Applicants claim priority under 35 U.S.C. §119 of German 
Application No. 199 35 297.6, filed on July 27, 1999. Applicants 
also claim priority under 35 U.S.C. §120 of PCT/DE00/02445, filed 
on July 25, 2000. The international application under PCT article 
21(2) was not published in English. — 
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On page 1, please replace the first complete paragraph with 
the following paragraph: 

— The invention relates to a filter body of a fluid filter, 
especially an air filter, having the features of the definition of 
the species of claim 12. Fluid filters are used, for example, as 
air filters or oil filters or fuel filters in motor vehicles.— 

On page 1, please replace the second complete paragraph with 
the following rewritten paragraph: 

—German Utility Model DE 88 05 049 Ul discloses a filter body of 
the type defined above, having a filter element consisting of a 
folded filter material in the form of a cylindrical tube. Because 
of these folds or pleats, such a tubular cylindrical filter element 
is also known as a star filter. An end disk is usually attached to 
both of the axial ends of this filter element, thus forming a seal 
with a radial action. This seal comes to rest radially against a 
cylindrical sealing face in the case of a filter body inserted into 
a filter housing. This sealing face is usually provided on a 
connection of the filter housing which is arranged coaxially with 
respect fo the filter body and to which the filter body is attached 
or which is inserted into the filter body when at least one of the 
end disks is designed as an end disk that is open at the center. — 
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On page 2, please replace the second complete paragraph with 
the following rewritten paragraphs: 

— However, it is relatively complicated and expensive to 
manufacture such a filter body, because in a first manufacturing 
step, the filter element is attached to one side of the end disk by 
means of a special joining technique, e.g. by plastif ication by 
means of ultrasound or by heating level softening, and in a second 
manufacturing step the supporting means must be attached to the 
other side of the end disk through a corresponding joining 
technique. In addition, an additional production step may be 
necessary to attached the seal to the end disk with a suitable 
joining technique. A simplification is obtained when the 
supporting means are already integrated into the end disk in the 
form of an annular collar at the time of production of the end 
disk, so that a joining method can be used for securing the 
supporting means. Since filter bodies are usually mass-produced 
products, eliminating a manufacturing step means a considerable 
economic advantage. 

International Patent WO 97/41939 discloses a filter body in which 
the filter element is equipped with an open end disk on one axial 
end. On its radial inside edge, this end disk has an axial annular 
collar which forms a seal which acts radially. Between the annular 
collar and the filter element may be inserted a ring-shaped body 
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which functions as a radial support for the annular collar. 


British Patent 1,499,922 discloses a filter body whose filter 
element is equipped with end disks on its axial ends. Several 
sealing lips are molded on the end disks. 

French Patent Application 1,186,929 A discloses a ring-shaped 
sealing element which is equipped with sealing lips that project 
axially. When installed, the sealing lips are deformed axially 
toward one another, thus producing a preliminary stress which 
creates the axial sealing effect. 

Filter bodies of this type are relatively unstable and cannot be 
exposed to any especially great pressure differences. — 

On page 2, please replace the last two complete paragraphs 
with the following paragraphs: 

— This problem is solved according to this invention by a filter 
body having the features of claim 12. 

Due to the inner frame proposed according to this invention, the 
stability of the filter body can be improved significantly. First, 
the filter element can be supported on the inner frame on the 
inside radially, so that the stability of the filter element with 
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respect to radial pressure differences is increased. Secondly, the 
two end disks are supported axially on one another by means of the 
inner frame, so that forces acting axially on the filter body are 
transferred essentially not to the filter element but instead to 
the stable inner frame. Due to the increased stability, the filter 
body according to this invention has a longer lifetime and a 
broader spectrum of use. — 

On page 5, please replace the last paragraph with the 
following paragraph: 

— An inner frame 13 provided in the interior 12 of the filter 
element 2 serves to provide radial support for the filter element 

2. The inner frame 13 her is also attached to the end disk 3 and 
serves at the same time to provide axial support for the end disks 

3. — 

A marked-up copy of these paragraphs is attached. 
IN THE CLAIMS : 

Please cancel claims 1-11 and replace with new claims 12-21 as 
attached hereto. 
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REMARKS 


By this Preliminary Amendment, the application has been 
amended to conform with U.S. practice, the cross-reference to the 
related application has been inserted on page 1. Also, claims 1-11 
have been replaced by new claims 12-21. No new matter has been 
introduced. 

Entry of this amendment is respectfully requested. 

Respectfully submitted, 
CLAUDE GEBLER ET AL 


I hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail 
Post Office to Addressee" service under 37 CFR 1.10, on the date indicated above, and is addressed to the 
Commissioner for Patents, U.S. PTO, P.O. Box 2327, Arlington, VA 22202 


COLLARD & ROE, P.C. 
1077 Northern Boulevard 
Roslyn, New York 11576 
(516) 365-9802 



Express Mail No. 


EL 871 451 433 US 


Date of Deposit 


January 24, 2002 
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FILTER BODY OF A FLUID FILTER, ESPECIALLY AN AIR FILTER 

This invention relates to a filter body of a fluid filter, 
especially an air filter, having the ^features of the 
definition of the species of claim£^ Fluid filters are 
used, for example, as air filters or oil filters or fuel 
filters in motor vehicles. 


A traditional filter body of the type defined above has a 
filter element consisting of a folded filter material in 
the form of a cylindrical tube^ Because of these folds or 
pleats, such a tubular cylindrical filter element is also 
known as a star filter. An end disk is usually attached to 
both of the axial ends of this filter element, thus forming 
a seal with a radial action. This seal comes to rest 
radially against a, 'cylindrical sealing face in the case of 
a filter body inserted into a filter housing. This sealing 
face is usually provided on a connection of the filter 
housing which is arranged coaxially with respect to the 
filter booy and to which the filter body is attached or 
nserted into the filter body when at least one of 
the j2nd disks is designed as an end disk that is open at 


Since the seals on the filter body act radially, for the 
filter body there is essentially the possibility of an 
axial adjustment within the filter housing. This axial 
adjustability is reguired, for example, to compensate for 
dimensional deviations due to tolerance between the filter 
housing and the filter body. Due to this axial 
adjustability, a certain relative movement between the 
filter body and the filter housing is possible in 
principle, but such movement is not desirable because it 
can have a negative effect on the sealing effect of the 
seals and because this relative movement can also lead to a 
problematical noise generation in operation of a vehicle 
.equipped with these filters. 
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To prevent such a relative movement between the filter body 
and the filter housing, supporting means are mounted on the 
axial outside of the end disk with respect to the filter 
element and extend in a ring pattern there. These 
supporting means are designed with axial elasticity and in 
the case of a filter body inserted into the filter housing, 
they are in turn supported on a supporting contour which is 
designed on the filter housing and extends parallel to the 
end disk. Due to this support, there is an axial 
positioning of the filter body and the filter housing which 
suppresses relative movements between the filter body and 
the filter housing. Such supporting means may be designed 
in the form of a foam ring mounted on the end disk, for 
example . 

However, it is relatively complicated and expensive to 
manufacture such a filter body, because in a first 
manufacturing step, the filter element is attached to one 
side of the end disk by means of a special joining 
technique, e.g. by plastif ication by means of ultrasound or 
by heating level softening, and in a second manufacturing 
step the supporting means must be attached to the other 
side of the end disk through a corresponding joining 
technique. In addition, an additional production step may 
be necessary to attach the seal to the end disk with a 
suitable joining technique. 

The present invention is concerned with the problem of 
designing a filter body of the type defined in the preamble 
such that the expense required for its production are 
reduced . 


This problem is solved according to this invention by 
filter body having the features of claim-^lj f_ o<L 


J This inv 


This invention is based on the general idea of integrating 
j| the supporting means in the form of an annular collar into 
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end disk at the time of^p.roduction of the end disk, so 
that the joining method for attaching the supporting means 
can be eliminated. ^Since filter bodies are usually mass 
produced, eliminating one manufacturing step means a 
considerable^economic advantage. 


According to an especially advantageous refinement of this 
invention, the annular collar which forms the supporting 
means as well as the end disk and the seal may all be 
designed in one piece as an injection-molded plastic unit, 
thereby also eliminating a joining operation for attaching 
the seal. The end disk designed in this way then need only 
be joined to the filter element and optionally to an inner 
frame to form a fully functional filter body. 

In one refinement of this invention, the seal may be 
designed on the annular collar, thus yielding a design that 
is simple to manufacture. This variant can be improved upon 
especially expediently by having the seal and the annular 
collar work together in such a way that an increasing axial 
deformation of the annular collar causes an increasing 
radial adjustment of the seal in the direction of its 
radial sealing action. This has the result that axial 
distortion of the sealing body is associated with an 
increase in the preliminary tension on the seal and thus an 
improved sealing effect. 

Other important features and advantages of the present 
invention are derived from the subordinate claims, the 
drawings, and the respective description of the figures 
with reference to the drawings. 

It is self-evident that the features mentioned above and 
those to be discussed in detail below can be used not only 
in the combination given here but also in other 
combinations, or they may also be used alone, without going 
■beyond the scope of the present invention. 
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The end disks 3 are designed as open end disks 3, and to 
this end they each have a central opening 4. An annular 
collar 6 is formed on the inside edge 5 of this opening 4 
on the end disk 3 and projects axially outward from the end 
disk 3 with respect to the filter element 2. The annular 
collar 6 has at least two axial sections 7 and 8, and the 
axial section 8 which is arranged closer to the end disk 3 
has a decreasing inside diameter with an increase in the 
distance from the end disk 3, while the inside diameter of 
the axial section 7, which is arranged a greater distance 
away from the end disk 3, increases with an increase in the 
distance from the end disk 3. The two axial sections 7 and 
8 are connected to one another by a connecting section 9, 
which has the smallest inside diameter of the annular 
collar 6 and forms a ring-shaped sealing lip which acts 
radially toward the inside. 

This sealing lip 9 serves as a radially acting seal of the 
end disk 3, which comes to rest on a sealing face 10 when 
filter body 1 is inserted into a filter housing. Sealing 
face 10 is designed here on a cylindrical connection 22, 
which forms a part of the filter housing (not otherwise 
shown here) and extends coaxially with the filter body 1. 
Although the seal (sealing lip 9) comes to rest radially on 
the sealing face 10, the axial section 7 of the annular 
collar 6 which is located farther toward the outside 
axially comes to rest axially on a supporting contour 11, 
which is designed here in the form of a ring disk and 
extends parallel to the end disk 3. 


An inner frame 13 provided in the interior 12 of the filter 
element 2 serves to provide radial support for the filter 
element 2. The inner frame 13 here is also attached to the 
end disk 3 and serves at the same time to provide axial 
support for the end disks 3. ^Likewise, an embodiment in 
which the filter body 1 which does not contain any inner 
•frame 13 is also possible, y 
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CLAIMS 

12. A filter body of a fluid filter, especially an air 
filter having the following features: 

the filter body (1) has a tubular cylindrical 
filter element (2) made of a filter material, 

an end disk (3) is mounted on at least one axial 
end of the filter element (2), 

the end disk (3) has a seal (9) which acts 
radially and which comes to rest radially on a 
cylindrical sealing face (10) in the case of a 
filter body (1) inserted into a filter housing, 
said sealing face being arranged coaxially with 
respect to the filter body (1), 

the end disk (3) has supporting means (6, 15) 
extending in a ring-shaped design on the outside 
axially of the end disk (3) with respect to the 
filter element (2 ) , 

the supporting means (6, 15) are designed with 
axial elasticity and are supported on a 
supporting contour (11) which is formed on the 
filter housing and extends parallel to the end 
disk (3) in the case of a filter body (1) 
inserted into the filter housing, so that the 
filter body (1) is positioned axially in the 
filter housing, 

the supporting means have an annular collar (6) 
which projects axially outward away from the end 
disk (3) with respect to the filter element (2) 
and is designed with axial elasticity in an axial 
section ( 15 ) , 
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in the case of a filter body (1) inserted into 
the filter housing, the elastic section (15) is 
supported axially on the supporting contour (11), 

annular collar (6) and end disk (3) are made of 
an injection-molded plastic in one piece, 

characterized in that 

the filter body (1) has an inner frame (13) which 
supports the filter element (2) radially and supports 
the end disks (3) axially. 

13. A filter body according to claim 12, 
characterized in that 

the annular collar (6), the end disk (3) and the seal 
(9) are designed as an injection-molded uni:: made of 
plastic in one piece. 

14. A filter body according to claim ±2, 
characterized in that 

the seal (9) is formed on the annular collar (6) . 

15. A filter body according to claim 14, 
characterized in that 

the seal (9) and the annular collar (6) work together 
in such a way that an increasing axial deformation of 
the annular collar (6) causes an increasing radial 
adjustment of the seal (9) in the direction of its 
radial sealing effect. 
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16. A filter body according to claim 13/ 
characterized in that 

the unit comprising the annular collar (6) and the 
seal (9) consists of at least two axial sections (7, 
8) which are joined together by a connecting section 
(9), where the connecting section forms a ring-shaped 
sealing lip (9) which acts radially inward, and the 
axial section (7) arranged at a greater distance away 
axially is supported on the supporting contour (11), 
with the axial section (7) which is arranged farther 

j*& toward the outside axially being inclined away from 

the sealing face (10), starting from the sealing lip 

: |= (9), while the axial section (8) which is arranged 

farther inward axially runs at an inclination toward 

% the sealing face (10), starting from the sealing lip 

i o). 

H« 17. A -ilter body according to claim 12 , 

q characterized in that 

m " 

the annular collar (6) has a corrugated or zigzag- 
shaped profile in a central longitudinal section. 

18. A filter body according to at least claim is, 

characterized in that 

a unit comprising the material thickness of zhe seal 
(9) and the annular collar (6), as measured in the 
profile, decreases in the axial section (8) facing the 
end disk (3) as far as the connecting section (9) with 
an increase in the distance from the end disk (3) 
while being essentially constant in the axial section 
(7) which faces away from the end disk (3). 
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19. A filter body according to claim 12, 
characterized in that 

the sealing face (10) is formed by a cylindrical outer 
jacket of a connection (22) which extends coaxially 
with the filter body (1) inside the filter housing, and 
the end disk (3) has a central opening (4) on whose 
inside edge (5) the annular collar (6) is provided. 

20. A filter body according to claim 12, 

characterized in that 

the two axial ends of the filter element (2) are each 
equipped with one of these end disks (3), so that the 
filter body (1) inserted into the filter housing is 
centered axially in the filter housing. 

21. A filter body according to according ro claim 12, 
characterized in that 

TEEE is used to produce the unit consisting of the end 
disk (3) and the annular collar (6). 
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FILTER BODY OF A FLUID FILTER, ESPECIALLY AN AIR FILTER 

This invention relates to a filter body of a fluid filter, 
especially an air filter, having the features of the 
definition of the species of claim 1. Fluid filters are 
used, for example, as air filters or oil filters or fuel 
filters in motor vehicles. 

A traditional filter body of the type defined above has a 
filter element consisting of a folded filter material in 
the form of a cylindrical tube. Because of these folds or 
pleats, such a tubular cylindrical filter element is also 
known as a star filter. An end disk is usually attached to 
both of the axial ends of this filter element, thus forming 
a seal with a radial action. This seal comes to rest 
radially against a cylindrical sealing face in the case of 
a filter body inserted into a filter housing. This sealing 
face is usually provided on a connection of the filter 
housing which is arranged coaxially with respect to the 
filter body and to which the filter body is attached or 
which is inserted into the filter body when at least one of 
the end disks is designed as an end disk that is open at 
the center. 

Since the seals on the filter body act radially, for the 
filter body there is essentially the possibility of an 
axial adjustment within the filter housing. This axial 
adjustability is reguired, for example, to compensate for 
dimensional deviations due to tolerance between the filter 
housing and the filter body. Due to this axial 
adjustability, a certain relative movement: between the 
filter body and the filter housing is possible in 
principle, but such movement is not desirable because it 
can have a negative effect on the sealing effect of the 
seals and because this relative movement can also lead to a 
problematical noise generation in operation of a vehicle 
.equipped with these filters. 
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To prevent such a relative movement between the filter body 
and the filter housing, supporting means are mounted on the 
axial outside of the end disk with respect to the filter 
element and extend in a ring pattern there. These 
supporting means are designed with axial elasticity and in 
the case of a filter body inserted into the filter housing, 
they are in turn supported on a supporting contour which is 
designed on the filter housing and extends parallel to the 
end disk. Due to this support, there is an axial 
positioning of the filter body and the filter housing which 
suppresses relative movements between the filter body and 
the filter housing. Such supporting means may be designed 
in the form of a foam ring mounted on the end disk, for 
example . 

However, it is relatively complicated and expensive to 
manufacture such a filter body, because in a first 
manufacturing step, the filter element is attached to one 
side of the end disk by means of a special joining 
technique, e.g. by plastif ication by means of ultrasound or 
by heating level softening, and in a second manufacturing 
step the supporting means must be attached to the other 
side of the end disk through a corresponding joining 
technique. In addition, an additional production step may 
be necessary to attach the seal to the end disk with a 
suitable joining technique. 

The present invention is concerned with the problem of 
designing a filter body of the type defined in the preamble 
such that the expense required for its production are 
reduced . 

This problem is solved according to this invention by a 
filter body having the features of claim 1. 

This invention is based on the general idea of integrating 
-the supporting means in the form of an annular collar into 
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the end disk at the time of production of the end disk, so 
that the joining method for attaching the supporting means 
can be eliminated. Since filter bodies are usually mass 
produced, eliminating one manufacturing step means a 
considerable economic advantage. 

According to an especially advantageous refinement of this 
invention, the annular collar which forms the supporting 
means as well as the end disk and the seal may all be 
designed in one piece as an injection-molded plastic unit, 
thereby also eliminating a joining operation for attaching 
the seal. The end disk designed in this way then need only 
be joined to the filter element and optionally to an inner 
frame to form a fully functional filter body. 

In one refinement of this invention, the seal may be 
designed on the annular collar, thus yielding a design that 
is simple to manufacture. This variant can be improved upon 
especially expediently by having the seal and the annular 
collar work together in such a way that an increasing axial 
deformation of the annular collar causes an increasing 
radial adjustment of the seal in the direction of its 
radial sealing action. This has the result that axial 
distortion of the sealing body is associated with an 
increase in the preliminary tension on the seal and thus an 
improved sealing effect. 

Other important features and advantages of the present 
invention are derived from the subordinate claims, the 
drawings, and the respective description of the figures 
with reference to the drawings. 

It is self-evident that the features mentioned above and 
those to be discussed in detail below can be used not only 
in the combination given here but also in other 
combinations, or they may also be used alone, without going 
.beyond the scope of the present invention. 
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Preferred embodiments of this 
the drawings and explained 
following description. 

The figures show, in the form 


invention are illustrated in 
in greater detail in the 

of schematic diagrams: 


Figure 1: a longitudinal section through a filter body 
according to this invention, 


Figure 2: a detailed view of a section labeled as II in 
Figure 1, showing the filter body in a first 
relative position with respect to a filter 
housing, 

Figure 3: a view like that in Figure 2, but in a different 
position relative to the filter housing, 

Figure 4: a view like that in Figure 2, but showing a 
different embodiment. 


According to Figure 1, a filter body 1 according to this 
invention has a filter element 2, which is formed by a 
tubular cylindrical, folded filter material. An end disk 3 
is attached to both axial ends of the filter element 2, 
said end disks being designed identically in the preferred 
embodiment illustrated here. 


The end disk 3 is attached to the filter element 2 by 
plastif ication by ultrasound, for example, or by hot level 
heating, where the outside of the end disk 3 which is 
facing filter element 2 is softened. Then the filter 
material can penetrate into the end disk 3, and the filter 
material, which is made of a nonwoven material or filter 
paper in particular, is permeated by the molten plastic of 
the end disk. After solidification of the plastic of the 
end disk, the result is a very strong bond of the end disk 
.3 to the filter element 2. 


'f 
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The end disks 3 are designed as open end disks 3, and to 
this end they each have a central opening 4. An annular 
collar 6 is formed on the inside edge 5 of this opening 4 
on the end disk 3 and projects axially outward from the end 
disk 3 with respect to the filter element 2. The annular 
collar 6 has at least two axial sections 7 and 8, and the 
axial section 8 which is arranged closer to the end disk 3 
has a decreasing inside diameter with an increase in the 
distance from the end disk 3, while the inside diameter of 
the axial section 7, which is arranged a greater distance 
away from the end disk 3, increases with an increase in the 
distance from the end disk 3. The two axial sections 7 and 
8 are connected to one another by a connecting section 9, 
which has the smallest inside diameter of the annular 
collar 6 and forms a ring-shaped sealing lip which acts 
radially toward the inside. 

This sealing lip 9 serves as a radially acting seal of the 
end disk 3, which comes to rest on a sealing face 10 when 
filter body 1 is inserted into a filter housing. Sealing 
face 10 is designed here on a cylindrical connection 22, 
which forms a part of the filter housing (not otherwise 
shown here) and extends coaxially with the filter body 1. 
Although the seal (sealing lip 9) comes to rest radially on 
the sealing face 10, the axial section 7 of the annular 
collar 6 which is located farther toward the outside 
axially comes to rest axially on a supporting contour 11, 
which is designed here in the form of a ring disk and 
extends parallel to the end disk 3. 

An inner frame 13 provided in the interior 12 of the filter 
element 2 serves to provide radial support for the filter 
element 2. The inner frame 13 here is also attached to the 
end disk 3 and serves at the same time to provide axial 
support for the end disks 3. Likewise, an embodiment in 
which the filter body 1 which does not contain any inner 
-frame 13 is also possible. 
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As shown in Figures 1 through 4, the end disk 3, annular 
collar 6 and seal 9 form a single unit which is preferably 
made of plastic in one piece by injection molding. The 
plastic used for this should have enough stiffness to 
provide reinforcement for filter element 2, and on the 
other hand it should have elastic properties which permit a 
sealing effect on the one hand while also permitting a 
spring action on the other hand. Due to the elastic 
properties of the plastic used to form the annular collar 
6, a type of joint is formed in the area of the ring-shaped 
connecting zone 9, permitting swiveling adjustments of the 
axial section 7 which is connected to this on the outside 
axially and by means of which the angle of inclination of 
this axial section 7 can be varied in the profile with 
respect to the longitudinal axis 14 of the filter body 1. 
However, due to the reversibility of the material, these 
adjusting movements are elastic, so that an axial end 
section 15 which faces away from the end disk 3 and is 
represented by a curly bracket in Figure 1 is designed with 
axial elasticity. 

When the filter body 1 is inserted into the respective 
filter housing, this axial end section 15 or section 7, 
which is on the outside axially, is supported on the 
supporting contour 11, so that the filter body 1 is 
positioned axially in the filter housing. In this 
embodiment, both of the end disks 3 are eguipped with these 
supporting means 6, 15, so this yields an axial centering 
effect for the filter body 1. The supporting means 6, 15 
prevent movement of the filter body 1 relative to the 
filter housing, so that wear phenomena and noise are 
reduced . 

Due to the radially acting seal 9 on both end disks 3, the 
filter body 1 is mounted so that it is axially movable on 
the connection 22. Due to the positioning or centering of 
-filter body 1, which is achieved with the help of the 
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supporting means 6, 15, an optimum relative position 
between the filter body 1 and the housing is always 
guaranteed. 

The functioning of the supporting means (annular collar 6 
and axial section 15) is illustrated in Figures 2 and 3. 

According to Figures 2 and 3, the filter body 1 according 
to this invention is fully functional in a relatively large 
tolerance range with regard to the axial extent of the 
filter body 1 on the one hand and the axial distance of the 
supporting contours 11, which are opposite one another in 
the housing, on the other hand. In Figure 2 the opposing 
supporting contours 11 are a relatively great distance 
apart, so there is little or no axial deformation of the 
elastic section 15. In contrast with that, the opposing 
supporting contours 11 in Figure 3 are a relatively small 
distance apart, with the result that the elastic area 15 
undergoes relatively great elastic deformation axially. 

The profiling of the annular collar 6, which forms the seal 
9 and the supporting means and has four axial ring sections 
on the end disk 3, beginning with an increasing distance 
from the end disk 3, namely a first ring section 16, a 
second ring section 17, a third ring section 18 and a 
fourth ring section 19, each being characterized by a curly 
bracket, should also be pointed out here. In the first ring 
section 16, an inside diameter 20 and an outside diameter 
21 are constant, so the thickness of the material of the 
annular collar 6 is constant in this first ring section 16. 
In the second ring section 17, the inside diameter 20 
remains constant while the outside diameter 21 decreases 
continuously with an increase in the distance from the end 
disk 17, so the thickness of the material is reduced here. 
In the third ring section 18, the inside diameter 20 as 
well as the outside diameter 21 are reduced to the same 
■extent, so the thickness of the material remains 
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essentially constant in this section 18. In the fourth 
section 19, both the inside diameter 20 as well as the 
outside diameter 21 increase again uniformly with an 
increase in the distance from the end disk 3, so that here 
again, the thickness of the material remains essentially 
constant. Consequently, the smallest inside diameter 20 
occurs in the connecting section 9 which forms the sealing 
lip, so that this yields a linear seal. 

If the distance between the supporting contour 11 and the 
end disk 3 facing it is reduced from the transition of the 
relative position according to Figure 2 to the relative 
position according to Figure 3, for example, then in the 
elastically deformable axial section 15, an end 23 which is 
in contact with the supporting contour 11 is adjusted 
radially outward, thus producing a restoring force which 
acts radially inward in the elastically deformable section 
15. This restoring force, which acts inward radially, 
supports the seal 9 which acts inward radially, so the 
sealing effect of this seal 9 is improved. In addition, the 
seal 9 and the axial section 7 which is in contact with the 
supporting contour 11 are both made of the same plastic, 
because the seal 9 is integrally molded on the annular 
collar 6, so that an axial seal is also achieved 
additionally on the supporting contour 11 and increases 
with an increase in the axial distortion of the filter body 
1 in the housing. 

In the embodiment illustrated in Figures 1-3, the annular 
collar 6 has only one axial section having an approximately 
V-shaped profile in the longitudinal center section, with a 
section 8 inclined toward the sealing face and a section 7 
inclined away from the sealing face 10, but in the 
embodiment according to Figure 4, several such V-shaped 
sections are aligned in a row axially, thus yielding on the 
whole a corrugated or zigzag-shaped profile for the annular 
.collar 6 in the longitudinal center section. The axially 


WO 01/07146 


PCT/DE00/02445 


flexible section 15 thus extends over the entire axial 
length of the annular collar 6. An especially suitable 
spring characteristic can be achieved due to the annular 
collar 6, which is thus designed in the manner of folded 
bellows. In addition, with appropriate dimensioning of this 
profile and the sealing face, several ring-shaped peaks or 
edges which are located on the inside radially come to rest 
on the sealing face 10, thus forming a seal, so that 
several seals which act radially are connected in series, 
and thus the sealing effect can be increased. 

Again in these embodiments, a reduction in the distance 
between the supporting contour 11 and the respective end 
disk 3 causes an increase in the preliminary tension on the 
sealing lip(s) which is/are designed on the inside 
radially, thus increasing the sealing effect accordingly. 

In the case of the filter body 1 according to this 
invention, a thermoplastic elastomer based on polyester 
(TEEE) is preferably used to produce the one-piece 
injection-molded unit comprised of end disk 3 and annular 
collar 6. Such a plastic is available commercially under 
the brand name Hytrel®. Hytrel is stable up to at least 
90 °C, and in particular it has reversible elasticity, so 
that air filters and hydraulic filters can be produced with 
end disks 3 made of this plastic and equipped wich seal 9 
in one piece. It is clear that the filter body 1 according 
to this invention can also be used as a fuel filler or an 
oil filter or the like, in particular when a plastic that 
is stable at the temperatures occurring under such 
conditions is used to produce the unit consisting of the 
end disk 3, annular collar 6 and seal 9. 
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CLAIMS 

A filter body of a fluid filter, especially an air 
filter having the following features: 

the filter body (1) has a tubular cylindrical 
filter element (2) made of a filter material, 

an end disk (3) is mounted on at least one axial 
end of the filter element (2), 

the end disk (3) has a seal (9) which acts 
radially and which comes to rest radially on a 
cylindrical sealing face (10) in the case of a 
filter body (1) inserted into a filter housing, 
said sealing face being arranged coaxially with 
respect to the filter body (1), 

the end disk (3) has supporting means (6, 15) 
extending in a ring-shaped design on the outside 
axially of the end disk (3) with respect to the 
filter element (2) , 

the supporting means (6, 15) are designed with 
axial elasticity and are supported on a 
supporting contour (11) which is formed on the 
filter housing and extends parallel to the end 
disk (3) in the case of a filter body (1) 
inserted into the filter housing, so that the 
filter body (1) is positioned axially in the 
filter housing, 

characterized by the following features: 

the supporting means have an annular collar (6) 
which projects axially outward away from the end 
disk (3) with respect to the filter element (2) 
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and is designed with axial elasticity in an axial 
section (15) , 

in the case of a filter body (1) inserted into 
the filter housing, the elastic section (15} is 
supported axially on the supporting contour (11), 

annular collar (6) and end disk (3) are made of 
an injection-molded plastic in one piece. 

The filter body according to claim 1, 

characterized in that 

the annular collar (6), the end disk (3) and the seal 
(9) are designed as an injection-molded unit made of 
plastic in one piece. 

The filter body according to claim 1 or 2, 
characterized in that 

the seal (9) is formed on the annular collar (6) . 
The filter body according to claim 3, 
characterized in that 

the seal (9) and the annular collar (6) work together 
xn such a way that an increasing axial deformation of 
the annular collar (6) causes an increasing radial 
adjustment of the seal (9) in the direction of its 
radial sealing effect. 

The filter body according to one of claims 2-4, 
characterized in that 
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the unit comprising the annular collar (6) and the 
seal (9) consists of at least two axial sections (7, 
8) which are joined together by a connecting section 
(9) , where the connecting section forms a ring-shaped 
sealing lip (9) which acts radially inward, and the 
axial section (7) arranged at a greater distance away 
axially is supported on the supporting contour (11), 
with the axial section (7) which is arranged farther 
toward the outside axially being inclined away from 
the sealing face (10), starting from the sealing lip 
(9), while the axial section (8) which is arranged 
farther inward axially runs at an inclination toward 
the sealing face (10), starting from the sealing lip 
(9) . 

6. The filter body according to one of claims 1-5, 
characterized in that 

the annular collar (6) has a corrugated or zigzag- 
shaped profile in a central longitudinal section. 

7. The filter body according to one of claims 1-6, 
characterized in that 

the filter body (1) has an inner frame (13) which 
supports the filter element (2) radially and supports 
the end disks (3) axially. 

8. The filter body according to at least claim 5, 
characterized in that 

a unit comprising the material thickness of the seal 
(9) and the annular collar (6) measured in the profile 
decreases in the direction of the connecting section 
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(9) with an increase in the distance from the end disk 
(3) in the axial section (8) facing the end disk (3) 
and is essentially constant in the axial section (7) 
which faces away from the end disk (3) 

The filter body according to one of the preceding 
claims , 

characterized in that 

the sealing face (10) is formed by a cylindrical outer 
jacket of a connection (22) which extends inside the 
filter housing coaxially with the filter body (1), and 
the end disk (3) has a central opening (4) on whose 
inside edge (5) the annular collar (6) is provided. 

The filter body according to one of the preceding 
claims , 

characterized in that 

both axial ends of the filter element (2) are equipped 
with one of these end disks (3), so that the filter 
body (1) inserted into the filter housing is centered 
axially in the filter housing. 

The filter body according to according to or.e of the 
preceding claims, 

characterized in that 

TEEE is used to produce the unit consisting cf the end 
disk (3) and the annular collar (6). 
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